Purity, antigenicity and immunogenicity of the hepatitis B surface antigen purified by five different methods.
Five published methods for the purification of HBsAg from plasma were compared for specific activity (SA), degree of purification, and yield. The SA value was determined by dividing the reciprocal of the end point dilution per milliliter as determined using a commercial radioimmunoassay (AUSRIA II; Abbott Laboratories, North Chicago, IL) by the protein concentration quantitated by the Lowry method. HBsAg purified by two consecutive isopycnic ultracentrifugation separations in KBr and one rate-zonal separation in sucrose using a zonal rotor (Ti-14, Beckman, Palo Alto, CA) yielded a preparation which gave the highest SA value, degree of purification and yield as compared to four other methods. Each purified preparation was adsorbed to alum adjuvant and injected into mice to determine the immunogenic dose at which 50% of the animals elicited an anti-HBs response (ID50). The zonal rotor method resulted in the lowest ID50 value (365 ng/ml) supporting the highest SA value. Furthermore, SDS polyacrylamide gel electrophoresis (SDS-PAGE) and Western blot analysis revealed that this preparation had the greatest number of HBsAg-specific polypeptides (N = 7) and the fewest contaminating polypeptides (N = 5). The contaminating proteins were identified as alpha-2-macroglobulin, heavy chains of IgG and IgM, immunoglobulin kappa chain, and albumin.